Objectives: The aim of the study was to determine the anatomic course of the lateral femoral cutaneous nerve (LFCN) and its branches in relation to certain anatomic landmarks in human fetuses.
Introduction
The lateral femoral cutaneous nerve (LFCN) is purely a sensory nerve, arising from the posterior divisions of the anterior rami of L2 and L3 spinal nerves. [1] The left nerve passes behind the lower part of the descending colon. Both nerves pass behind or through the inguinal ligament (IL) about 1 cm medial to the anterior superior iliac spine (ASIS) and anterior to or through the sartorius muscle into the thigh. [2] Then, the nerve classically divides into anterior and posterior branches on the anterior surface of the sartorius muscle. The anterior branch is distributed to the skin of the anterior and lateral parts of the thigh, as far as inferiorly to the knee. The posterior branch divides into filaments on the lateral surface of the limb to supply the skin from the greater trochanter to about the mid-thigh. It may also supply twigs to the skin of the gluteal region. [2, 3] Although variable courses of the LFCN have been reported, [4] [5] [6] the most common course is observed medial to the ASIS. During the ilioinguinal surgical approaches to the pelvis, the course of the LFCN and its branching An anatomic study of the lateral femoral cutaneous nerve in human fetuses* pattern are crucial for avoiding nerve injury. [7] Therefore, the aim of this study was to determine the anatomic course of the LFCN and its branches in relation to certain anatomic landmarks.
Materials and Methods
This study was performed on 50 lower limbs (left and right sides) of 25 (12 males, 13 females) spontaneously aborted fetuses without any detectable malformations, from the collection of the Department of Anatomy of Selçuk University. The study complied with the ethical standards of the responsible committee on human experimentation of the Selçuk University School of Medicine Human Research Ethics Committee, in accordance to the Helsinki Declaration. Fetuses were fixed by immersion in 10% formalin. The age of the fetuses were determined on the basis of crown-rump length (CRL) measurements and ranged between the 15th to 35th postmenstrual weeks. The fetuses were divided according to gestational age into two groups: second trimester group of 17 cases, and third trimester group of 8 cases. There were no first trimester fetuses among our samples.
Incisions were made on the IL on a line extending from the ASIS to the pubic tubercle, and on the anterior thigh on a line extending from the midpoint of the IL to the medial aspect of the knee. The dissection started by removing the skin, and proceeding deeper. The course of the LFCN and its branching patterns were traced.
The position of the LFCN was evaluated according to its relation to ASIS and distances from the femoral nerve (FN) and femoral artery (FA) were measured along the IL. The relationship between the LFCN and femoral nerve in the pelvic cavity was also examined. Chi square and MannWhitney U tests were performed to compare the groups and measurements in relation to age and gender.
Results
In all extremities, LFCN entered the thigh by passing behind the IL and supplied the skin of the thigh. The branching pattern of the nerve was classified according to the number and branching location of the main trunks: Type I: single trunk, Type II: two trunks, Type III: three trunks, Type IV: LFCN branches above the IL or behind the IL. Subtypes of the LFCN were determined according to the number of branches of the main trunks (Figure 1 ).
In 41 (82%) extremities, the LFCN passed behind the IL as a single trunk and then descended subcutaneously as a single branch or divided into two or three branches (Type I). In 7 (14%) extremities, the LFCN divided into two trunks behind the IL, and later the posterior branch subdivided into two or three branches (Type II). In two (4%) extremities, the LFCN divided into three trunks behind the IL and these trunks continued to innervate the skin of the thigh (Type III). In one case (2%), the nerve divided into two branches above the IL in the iliac fossa (Type IV) (Figure 2) .
The branching types of LFCN according to gender and side are shown in Table 1 . Up to four branches of the LFCN were found; two branches originating from the single trunk (Type Ib) was the most common type (54%) (Figure 3) . The most common location of LFCN was found to be adjacent to the medial aspect of ASIS, behind the IL.
LFCN coursed with an average distance of 4.3±2.62 mm to the femoral nerve and an average distance of 7.25±2.49 mm to the femoral artery along the IL. For the main branching pattern of LFCN, no significant difference was found between the sub-types of LFCN for the second and third trimester groups using Chi square test. For the distance of LFCN to the FA and FN, a significant difference was found between the second and third trimester groups (p= 0.001 and p=0.002, respectively). No significant difference was found for gender using MannWhitney U test ( Table 2) .
A close relationship between LFCN and femoral nerve was observed in 11 sides, along their courses inside the pelvis cavity up to IL (Figure 4) . For the rest of the cases (39 sides), LFCN was distant from the femoral nerve in the pelvis cavity.
Discussion
The LFCN is a sensory nerve innervating the lateral and upper parts of the thigh. [3] Meralgia paresthetica is altered sensation of the LFCN that has clinical manifestations including numbness, burning, itching, or pain over the anterior and lateral parts of the thigh. [8, 9] Iatrogenic injury of the LFCN can occur during surgery or due to the circumstances of a trauma to the ilium, usually by accidents. A cadaveric dissection study reported that the risk of dam- aging an individual branch of the LFCN in dissections around the IL or anterior thigh is high in 26% of the cadavers. [8] To protect the LFCN and its branches during interventions, a good knowledge of the localization and distribution of the LFCN in the region is required.
An anatomic study of the lateral femoral cutaneous nerve in human fetuses
In the present study, we investigated localization of the LFCN in relation to ASIS and the IL in human fetuses. We also described the branching patterns of the LFCN.
Although there are several publications describing the anatomy of LFCN in adults, we did not encounter any studies on the course and branching pattern of the LFCN in human fetuses.
Since there were no previous studies on fetusus, we could compare our results with previous studies performed on adults. Uzel et al. [10] described the location of the LFCN in relation to the ASIS. They found that all LFCNs passed medial to the ASIS and behind the IL as a single trunk. Kosiyatrakul et al. [11] found that 41.7% of the LFCNs cross over or proceed laterally to the ASIS. Murata et al., [12] in their study on 205 sides, found that 58.5% of the nerves cross medially to the ASIS and 41.5% cross over or progress laterally to the ASIS. They classified the LFCN according to the position of the nerve in relation to the ASIS at the point where the nerve crossed over the iliac crest or under the IL: Type A, LFCN crossing over the iliac crest more than 2 cm posterior to the ASIS (2%); Type B, LFCN crossing over the iliac crest within 2 cm posterior to the ASIS (10.8%); Type C, LFCN crossing at the ASIS (28.8%); Type D, LFCN crossing under the IL and ASIS (58.5%). Murata et al. [12] also classified LFCN according to its level of crossing the iliacus muscle: Type 1: at a point 5 cm posterior to the ASIS; Type 2: within 3 cm of the iliac crest, (8.9%) or Type 2 (>3cm distant from the iliac crest (91.1%). They noted that some nerves ran straight across the iliacus muscle, whereas others followed a convex or a concave curve. In our study, the location of the LFCN was not variable and it extended below the IL adjacently to the medial aspect of ASIS. We did not find any LFCN passing laterally to the ASIS or crossing anterior to the IL in our dissections. These findings are in accordance with those of Uzel et al., [10] Hospodar et al., [4] Doklamyai et al. [7] and Ropars et al., [13] but they are different from some previous reports. [8, 11, 12, 14] As in this study, multiple branches of the LFCN are reported by several studies. The highest number of branches for LFCN was four (2%) in one extremity. In all of the previous studies, excluding the study of Doklamyai et al., [7] classical two terminal branches pattern was observed as the most common branching type (64%) ( Table 3) . Two branches (Type Ib) was the most common type), found in 54% of our cases (Figure 1) . Table 3 The most frequent branching pattern (number of trunks and incidence -when stated) of the LFCN described in the literature. 
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Conclusion
To our knowledge, this is the first study describing the morphological features and variations of the LFCN in human fetuses and provides understanding of its variability to guide further studies in this region.
